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JiS-frhTfris V 1 0 OTo r r J£JlTO« 

* k K V > £ Ei&^W-S AS* L*4ifct(fWfeti"S 

[»*«3] 7^r£i£fc2, 3-^00-1-7-0 70 

[0 0 0 1] 

fifcWJSfc^ffite^fcr^niUk KV U Hi" 

[0 0 0 2J 

03^4- 1 9 8 1 7 5^&T.I47 7-/n — /UOS&S 

ifc^ Chem. Pharm. Bull., 38, 2092-6 (1990) T 
li^7^ ->*^--/K^3ay£H5fe^®ttJitr^ n;Pk KD > 

[0003] ft*. Jt««3te«fij8eoAv»j»jsttJitr so 

^^r^*^lffli-^^ffi (J. Org. Chem., 43, 4876- 
8 (1978).)-<$\ »*ftK4oT»'b*Lfc3fc^i&1£fr2, 
3-^nn-i -7*n/V-^ (4fP§BS6 1-13 2 

1 9 6^2r$L - 1 8 0 1 9 7-^-^) 

2 -6 6 9 7"S^*U #B3¥3 - 1 8 0 1 9 6 -^£r$£) 
[0 0 0 4] L^U4* t *>±EO*fttZ(4. XfcttlCx. 

1 ) xa^«5t-cftv» 0 

2) m^z>n.mi>rmmT'$>z> 0 

[0 0 0 5] ifc, &#.Ui3^Tt±, &T«>3 f 

1 ) 3fc^ffi1£itr^n^b KM >«5 7-t 5<k(±^«f Uffi 
ffc&'f ^>3& ? #^i-^>C<!:H e t 0 1,' 3-y^DD-2 50 
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2 

2) .^£-r*i£oaaixei:53"iiE»o<e«ie mm 

#>) K#lf2>& J ?§lMm^<r>^¥>?u)isK K\> ><D®. 
n*k KWtOBIEiSm: (JJWjPfiTi-Sfc** R 
j. * n * u K 'J > *»* & j^ssd** & 0 L 

A-t±3I^cj*tfi:<. fe|£&t£&*iv> 0 *-<Djft*8fiji, 
^l&U&fl&fflffifcfTfrrKik^n/wk KUVfcSbftL 
r*5t, 4Wti*>r*»3 3%i;fiTL, 4WP3-1 

8 0 1 9 6^#^)8 4%ttt^t^Oglii|St L 

} ) &IxJ& LT 3-^nn-i, 2 - "/n v*^- 
[0 0 0 6] 

^ttjK€:®T$"-ti:-5wfci<ailf^n/uk K'J >Sr»j£ 

[0 0 0 7] nWMi, 3t#fiMt*2, 3-v 
^HD-i-yo;v-^!:7H ^^c^Fffit* 1 0 0 
T o r r J^T^MJET-eS^tOO^^-^T^i-^ 
3fc3M&t£j.tf*n/Wk KV >«rRt&^KSm-£L*!>£ 
it*4*»ti-4jl|£#jSttJLt;^D^k K'JXOfiitffi 

[0 0 0 8] E(&(Cffl^f,*t4r^*iJ7k»«[fc IT 

^Bfc*u^A) 3W*r*>*t& 0 cntb 

[0 0 0 9] ii-Cffl^e>tL&7^*U*iSift<0iftKI4 
tf%T-5-50%WIL<, 4*)^F^ t<(41 0- 
4 0%T*^ o 5%4.91£»K-C**fcJRj4>I^W**fi< 
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[0 0 101 ifc. EJStCffl^t>tL&TA'*';offifflft 

MZMLXO. 5*>UJ^±**»4L<, L<l± 

1. 1-1. 6^JK**^o 2, 3-*>*^nn-i-y 

2, 3->^Da-i -^n/<y-/Uj&%:ffL**g- 
14. 2, 3->^nD-i-7 f nyV-;^SIW 

[0 0 11] *^*fHRW>BE2>iil OOTorrJil 
TT-£> *K #*L<l±5-80Torr T*&* 0 1 0 0 
T o r r i ^v^tl±^$^5 5 t^^i, 7 

[ 0 0 1 2 ] *§&WtiJ^r*4jfc^fi&tt2, 
n - 1 -/MCiagT/l'* V^ifttagtraLT 

2, 3-*>^nn-i-yn;V-JUi:*t 20 
-yn;V-;V5-9 9. 9£;g%«tUK 9 5 - 0 . 
SH42, 3 -v'^nn- 1 -yn^y -^(i-t^TK't 

[0 0 13] #EJfcl±aiir 2 - 2 4B$Htft7U Stti 
L fcjfe^ffifti fcT * n ;u t K V > (43KS K «t *) ffias $ it 

[0014]. 50 

;&^r&i£2, 

(1) JfefcK 

B^MD I P-3 6 Offlffifttf-fcJ: SflflSeLfco 
(2) 

GC-1 4 A 
7A 

*7/l4B : Cobalt (I !)-bis-[(lR)-3-(heptaf luorobutyr 
yDcamphorate] in SE-54 

f'-^jgLs^® : mmmfm&tw m^c-rs 
a 

(3) ffc^ttft 

^^7^77 : ajfrSfl-jffSff^n-^h^? 50 
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GC-9A 

?Eft#J :Uniport HPt:PEG-2 0M^5 w 
t %m$Ltzi><D 

r-9$m$iw : mmmm^fv^h^ytc-R 5 

A 

[0 0 15] ##^1 

(S) - .(-) -2, 3->^nD-l-yn;V-^ 

^^HS6 1 - 1 3 2 1 9 6-§-fi«tcE*0^ffi(If£v^ 
R- (+) -2, 3 -->*^nn- 1 .-yn/\V-;^ft 

3fc^tt«9 9%e.. e. WJb. ft*(tS9 8.. 2 %J*_t 
CO (S) - (-) -2, 

[0016] ###S 2 

(R) - (+) -2, 3.-^^nn-l-7'o;V-^ 

#BJ¥3-1 8 0 1 9 6*5SK^IB«W*fe(=^\ S 
- (-) -2, 3-V^nn-i--/n/<y-^SHtte 

^ttft 9 9 % e . e . J£Lt, f fc«*£ 9 8.2 %J2Lt«0 
(R) - (+) -2, 3-^nn-l-7 , ^V-;v 

[0017] ^$fe#g 1 - 1 

(R) - (-) -JtfcT^n/i/fc KU >OgLi£ 
m^MlxnhttTz (S) - (-) -2, 3-/?nn 
-l-^V-^ (^t99. 9%e. e. JJl 
-h) 200g (1. 55mol) 0 0ml OH 

□ 7 ^rucAft^o :^EP77X3|:, v'An-F 

i ) . tt 3 oomi nmTm*. iastt 

6%7tcmft-7"h i ;*>A7K^2 2 4 g (2. 0 2mo 
1) fcAHfc. vAn- Mciio r*5?fr*Pifc*3&iBU « 

(tKz^S 0*0 -CtPftU«r* f 's>S»L. 
T^tru-^-CT|*lJE^4 OTo r rt^^i^CP 
3 6 %*Bfeffc"J- h 'J ■> A^ift* 1 5 O^T'^T 

fco t^o^xt:>n;ni KM >\i 1 2 6 gTMfcSMft 
fli9 3%T^oto f(:^'JvK-;^ f l%, 2, 3 

fi«W*«E£S-Cffi»U ft^««9 9. 2%. ^ 
^£9 9. 6%e. e. <r> (R) - (-) -=.\£9nju 
K'J > 1 1 0 gW: 0 J|W(i7 7 &o 
&fc> (R) - (-) -it'^DjUiK'lVO 

JtfefcKli Ca] d 22 - 3 5. 8* (c = K 
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[0018] HJfeflJ 1 - 2 

(R) - (-) -xtf^n;mK'J>^j| 
##0!llT'#^tL^ (S) -'(-) -2, 3->^nn 

(7fr?#M9 9. 9%e. e. JA 
_h) 13. 11kg (101. 6mo 1 ) £«82»fc33 

&*fB*_fc^*3 o i <omnyy7s=nzxfitz 0 ^<om 

(§^0^5 O0ml),§|251 ©SSTJft-sj-^J: 
trafttf-*3MFLfc e SiT»4-fcMU 3 6%7jt&tt7-h 
U ^AtK^vSI 4. 7kg (132. 3mol) 

(^cffis.or) t-*q&l&^«#u 

KTrtBE**2 OTorrt^^ KWEft, 3 6 %tK 
j£ L fcx. *T ^ n ^ t K U > lijfc t L T3k*5gJK» 

*7fifefeef>C6 05WW»mr«»Lfco ft&flSto'fcJt 
\£9un,K KM >(4 8. 5 7 k g-C-ft#iKJKt*9 3 %T* 
flb»:/'JyK-^l%s 2, 3-v^nn- 

S&STffiRU ffc««9 9. 3%. ^HJ|9 9. 5 
%e. e. (R) - (-) -Jie^n;ut: K'J ^7. 
7 8kgW: B 4W±8 3%fc&#-C*>ofc 0 

(R) ~ (-) -i^o^t YV><n&Wt3tl± 
(<0 o 22 - 3 5. 8" (c = l. S-)V) -ca&o 

[0019] m.mm 1 - 3 

■(R) - (-) -Jte^n/n: KW^SIS 
2 4%«fC*'J'>A^4 7 5 g (2. 0 3mo 

1) *«^fc^tt*tt£fc#*5 0 0m l^ED?* 
X^tCAit^o .TOED? = yAn-^JIf 
fc^>**«**53"3SS3£# (§&*m3?l 0ml). 
2 5 1 ©STf*^* J:0^tt*8*L£o SST»4K 
«U (S) - (-) -2, 3-v? 

nn-i-yD/V-^ »#EK9 9. 9%e. e. 
J£Lt) 200g(l.'55mo 1) *rA*Lfc 0 ~>*An- 

hutio'co^^i^^ ttm^^-fwo im (*i&5 

#2 5Torrfc5fSJ:^:«E^ (S) - (-) - 
2, 3->^nn-i-yn;V-;U^2^t-iTL 

fc. SJS>iWi±2 9"C«rife-e*0, *H«A^ii«»$ 
fco tfc&JRofcJcfcf^n^fc K'J Xil 2 5 g-CifeW£ 

/</-M*3%J&dJ3*U:o COfiMfc 

it^S9 9. 7%. )fe^S9 9. 4%e. 
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e. <7> (R) - (-) -xt>n;i/t K'J>119g* 
JR>$(±8 3%fc£*pCifco;fco 445. :o (R) 

- (-) -ie*n*fcKV>OjfcMtej£l± C«) d 22 
-35. 7° (c = i . o, ^y-;u) -C*ofc 0 

[00201 1-4 

(R) - (-) -jctf^n/m KM >o^3t 
(S) - (-) -2, 
-l-yoAV-;P (*^#e«9 9. 3%e. e. ) 1 
82. 5g (1. 41raol) t*17. 5g^L 
70 (2, 3 - y^nn - 1 -yn^v-^Oil^ltf l± 9 
1. 3%) . ^j|l 1 OEP7 7^^i:Xil/:o COE 

S (Sffi I) 10ml) . 5 0 0ml <0#ST« 

Lfc B STFSMI-KHU 3 0 %*BMfcT"b »; •> AtK»«2 
63g (1. 9 7mo 1 ) £A*Lfc 0 vAn- M:i±0 

Tcof^aji&irSia, «ats-*jto tk?& (7K&5 or) -e 

SDfeLt^'bW^U T*W- 9 -\ZT ftfctfZ 0T 
orr^^J;^ CHEft, 3 0 %7jc^ft^ h »J ^ ^Tfc 

■ t KU >(±7Kt*» LT*2lgft»|*3KS ») , -St* 

0 4frM»#*lfc«ELfco ftlHofci^n^tK'JV 
(±10 5. 2 g-t*fl:WtS(i9'2%-C*ofeo flLK^'J 
-> K-/i^l 2, 3-y^nn-i-7'D/V-^ 

^#W9 9. 1%, MI9 8. 7%e. e. O 
(R) - (-) -JLtT^n^t KV > 1 0 0. 6 g 
JO /Jo TO(±7 7%fcASf"e*-»fc„ «r*J, (R) - 

(-) -JctT^n/m Kij voitte^Kit [«) d 22 ~ 
3 5. 5* (c«l, >^y-^) -Cabofco 
[0 0 2 1 1 Hifeffll 2-1 

(s) - (+) -Jte^n^/t k>; 

#S£W2TM*&tf.fc (R) - (+) -2, 
-l-yoyv-^ (3fcWR9 9. l%e. e. ) 2 
0 0 g (1 . 55mol) 5:^*5 0 0ml 7 

fco^'42|t^5E*SS 0ml) , ^* 

- 7 -at»^*»« Lfcp f^T^Uli^ 3 0 %7Km j ft 
*V>A*»«L3 7 7 g (2. 0 2mol) ^A^/c 0 

(Tjci^SOt:) T*m&L%&b1&Wl^ 77b'lx-^- 
UTF*3E* f l 0 OTo r r fcfc*. J: d UWEfiU 3 0% 
*ttft* »J ^ ATlcSffit 1 8 O^-CfflTFLfcc 
iSUxe^D^t K'J >i±*fc^t-C*»5E*$ 

50 T»Tftt$<bU6 0 53-B«»*»lttUfco tftSftofc 
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jLti^n^fc K'J >lil 4 0 g-Cfb^#£S»±9 1 

e. e. O (S) - ( + ) -xe^n^HK'J>l 1 5 

mTU: c fcis, CO (S) - (+) -Jte^n/i/ 
l£K';>OJtfil3fcE*± Ca) d »+3 5. 5' (c» 

[0 0 2 2] ^Jfe^fl 2-2 

(S) - ( + ) -JLtf^n/i/t: K'J x^SEliS 
m^m-^nhfitz (R) - (+) -2, 
-l-ro;V-;P (jfe^«9 9. l%e. e. ) 8 
4. 5g (0. 66mol) £^9 2 5 g £&^L 

(2, 3 ->'^ n a - l - r n; V - ^O^Jk$l± 
8. 4%) . SS2 0 0 0m 1 tOEP77Xa KA*L 

*fl1gft£& (§£t)$Sl 0ml), Mt3 0 Om i 

=? ^fLto SSTS-il-KCJU 4 8 h'J-7A 
7K^7 0. 3.g (0. 8 4 mo 1 ) £A*Ufco vAn 
-H:(i0ro^£Pi££i£i8u WRS-fcfco *f§- (*»" 

5 or) -eiDtttft^ibftfliU 7^fi,-^-t:Tfi 

E^OTorrtWi? »=IHHE^ 4 8 %&M£i- 
K»J >I4 6 4. 2 g-Cffc^«SflE(48 8%-C*ofc 0 

fat=^»; v 2, 3-y^Do-i-.rn 

aUft**tlt9 9. 1%. 3fc^«LS9 8. 2%e. 
e.O (S) - ( + ) -^.t:^ com KM > 5 3 . 6g 
fcftfco 4WWt 8 8%tiffno^:. CO 
(S) - ( + ) -JLtT^n/n: K'J >OJfcie3to£ii 
U) o 22 +35. 8° <c = K "C&o 

/Co 

[0 0 2 3] 5tJfeW2-3 
(S) - ( + ) -Jie^n^t KijxoSljS 
^1:5 0 0m 1 C0IZgP7 7X3C. zfcl 0 0 g£A*t 

T^flles^ (§£*)#f£l 0ml) N f|3 0 0ml 
Oij$T3§4£21g, i&jKtf-iJjilFT^**?*.**-^ 

-Wb*Ufc (R) - (+) -2, 
n/*y-/u GfeMfcar9 9. 8%e. e. ) 200g 
(1. 5 5 mo 1) t3 6%7K^fc^h , J'7A7jc^2 
2 4 g (2. 02mol) tAtlfco ->*AD - h ti|±0 




(5) J£B3¥6 - 2 118 2 2 

S 

orrtftSi^CWE^ 3 6 %7KKft^ h V ^ 

(R) - ( + ) -2, 3-v^DD-i-ynA' 

&l± 3 1 TJMf* 0 . il#l&fS!t#t4K*$^*^o 
M.^tz3-\£?u KV > 14 1 3 5 g-Cft*ft&tt9 5 

^K«9 9. 6%s ^S9 9. 2%e. e.O 

(S) - (+) -xif^D^Jf'J >1 3 0 « 
J0WI4 9 1 %fcAfi 1 "t?*ofc p fciS. CO (S) - 

( + ) -3L\£?u)m KM VOjfcJSbfckli C<r] o 22 + 
3 6. 3° (c = u "C*>o.fc„ 

[0 0 2 4J $ktkM 2-4 

(S) - (+) -^fcf^cout: KM >Og^ 
##«2Tf|t>*Lfc (R) - (+) -2, 3-^nn 
20 -l-rn/V-^ (^19 9. 5%e. e. ) 1 
0. 9kg (84. 5mol) tfrl. 5kg*fi^l 

(2, 3-v^nn-i --rn/NV-^0^-^it^t±8 
7. 9%) . aHWt333R*|Bx.fcSft3 0-1OE3PV 

ftoi^S^t§# (§a80«*5 0 0m 1) . 
.^s:2 5 1 (DffiTmM-te L fro WiTM 

. 3 '6%*afefk-?-h V*A*j&jftl 2. 2 kg 

(10 9. 8mo I ) ■ *\tLtzo vAn- Mc(40t;o 
*5R$*fc 0 (*ifl.5 or) 
50 tft**t>*flsU K^sK>y»;TI*lE**l 7Torrt - 
fc*J:-$UWEE1Sfe, 3 6%7Kttftt- h V>A^cj&ft«:8 

*t±«itS$^^o3t: 0 fiST»T1fefeS'bU3 O^Wft 
fl£*asjRUfco ft SflH-pfcitT^n KUXi 6. 6 
2 k gTMfc3&*£ftt±9 2 %T^ofc 0 ^i'^V v K-A' 

.40 9.3 %, 8. 9%e. e. O (S) - 

( + ) -itT^o^fc K>; >6. 3 5 k g^#/co 
(±8 1 ttfc&Sf-eabofco =5r±3, CO (S) - ( + ) - 
ilf^n^k KVVOJfcJgjteftli Ca> d 22 + 3 6 . 2 
° (c = i, -r*ofc 0 
[0 0 2 51 yam 1 

(R) - (-) -xe^n;mK'J>OSlil 
#Wl-Wb*U: (S) - (-) -2, 
-l-7*a/v-^ (3fc^*Ej£9 9. 5%e. e. ) 1 
4. 55kg (112. 8rao 1 ) til^tSttt* 
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mtT h l ) OAtK^I 6. 3kg (146. 7mo 

i) *A*Lfco (*&2 or) >f-cF*3ia**2 5t;t 

(±2-0-2 5lCT*»K H#|£|felfliS|SS*L4^o 



i0 



*^v^0. 6 k 
&LT|&< t5. 2 
U ft^&&9 9. 
^ (R) - (-) - 

&tzo umtz 3% 

(R) - C-) --x 

[0 0 2 6] 
[ 0 0 2 7 J 



g TftfcfiL ^^-7 ^ * y A * £ 

7%, 3fe5M4SE9 8. 2%e. e. 
■x fcf ^ n >!/ fc K V > 3 . 47kg^ 

3' (c = l, *9J-)V) T'fco 





EE* 

(Torr) 


CO 


7 V 




(%) 


mm 


Hon 


i - 1 


40 


40 


NaOH 


>99.9 


99.6 


77 


1-2 


20 


27 


NaOH 


>99.9 


99.5 


83 


1-3 


25 


29 


K0H 


>99.9 


99.4 


83 


1-4 


30 


35 


NaOH 


99.3 


98.7 


77 


2-1 


.100 


54 


K0H 


99.1 


97.4 


80 


2-2 


50 


37 


NaOH 


99.1 


98.2 


88 


2-3 


28 


31 


NaOH 


99.8 


99.2 


91 


2-4 


17 


25 


NaOH 


99.5 


98.9 


81 




760 


25 


NaOH 


99.5 


98.2 


33 



[0 0 2 81 
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(57)Abstract: 

PURPOSE: To provide a producing method capable of producing an optically active 
epichlorohydrin in high yield and large amounts without impairing optical purity. 
CONSTITUTION: An optically active 2,3-dichloro-1-propanol is made to react with an alkali 
aqueous solution while stirring under reduced pressure of <100Torr and the resultant optically 
active epichlorohydrin is distilled out of the reactional system. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The manufacturing method of the optical-activity epichlorohydrin characterized by 
making the optical-activity epichlorohydrin which is made to react, stirring optical activity 2, 3- 
dichloro-1-propanol, and alkali solution under reduced pressure of 100 or less Torrs, and is 
generated distill out of the system of reaction. 

[Claim 2] The manufacturing method of the optical-activity epichlorohydrin according to claim 1 
whose alkaline-water solution is the solution of an alkali-metal hydroxide. 

[Claim 3] The manufacturing method of the optical-activity epichlorohydrin according to claim 1 
or 2 characterized by using mixed liquor with water as optical activity 2 and 3-dichloro-1- 
propanol. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacturing method of optical-activity 

epichlorohydrin useful to manufacture of optical activity medical supplies etc. 

[0002] 

[Description of the Prior Art] a group which optical-activity-ization of medical supplies is 
advancing quickly in recent years, and is called beta-blocker also in it — since the many can 
manufacture epichlorohydrin as a raw material, the antiarrhythmic and the antihypertensive are 
gaining in the importance of optical-activity epichlorohydrin, and need is also increasing them 
gradually For example, at JP,4-1 98175.A, it is Chem.Pharm.Bull., 38, and 2092-6 (1990) to 
manufacture of atenolol again. Optical-activity epichlorohydrin is then used for manufacture of a 
NIPURA diol. 

[0003] For manufacturing optical-activity epichlorohydrin with optical purity sufficient former 
comparatively The method (J.Org.Chem., 43, 4876-8. (1978)) of using the asymmetrical carbon of 
D-mannitol origin, optical activity 2 obtained by enzymatic process, the method (JP,62-6697,A, 
JP,3-180196,A) of carrying out dehydrochlorination of the 3-dichloro-1-propanol (JP.61- 
132196.A, JP,3-180197,A) by alkali under atmospheric pressure, etc. have been used. 
[0004] However, there was a trouble of the flume shoes which consider performing a scale-up in 
the above-mentioned method in manufacturing epichlorohydrin industrially. That is, the following 
three points are mentioned in the former. 

1) A process is complicated and long. 

2) The agent to be used is expensive. 

3) It is necessary to use a lead tetraacetate with toxicity so much, and is risk. 
[0005] Moreover, the following three points are mentioned in the latter. 

1) Although it is thought that racemization of optical-activity epichlorohydrin advances through 1 
and 3-dichloro-2-propanol when a chloride ion exists in a system, when a scale-up is performed, 
it is in the inclination for reaction time to become long generally, and the contact time of 
epichlorohydrin and a chloride ion is long, and advance of racemization by the bird clapper is 
promoted. Simultaneously with it, a temperature control becomes difficult with the heat of 
neutralization of the heat of dissolution to the water of alkali, and the separating hydrogen 
chloride, consequently the reaction rate of epichlorohydrin and a chloride ion will increase, and 
racemization will be caused further. 

2) In order for yield to fall according to the adsorption of epichlorohydrin to the salt and drying 
agent in the process according to ** of the salt to generate, and the dryness process after liquid 
separation (in order to make concentration of a chloride ion as low as possible and to prevent 
racemization), and the side reaction of the alkali to which after liquid separation remains, and the 
generated epichlorohydrin, low-boiling point solvents, such as diethylether and a 
dichloromethane, need to extract epichlorohydrin after a reaction end. However, considering the 
complicatedness of ventilation or waste water treatment, it is difficult to use low-boiling point 
solvents, such as diethylether and a dichloromethane, industrially. Moreover, the flash point of 
diethylether is also low and its danger is also large. If epichlorohydrin is manufactured based on 



the point, without actually performing a solvent extraction, yield falls to only 33% and the 
difference is made clear compared with 84% of JP, 3-1 801 96,A. 

3) the epichlorohydrin and alkali which were generated when control of reaction temperature 
became difficult and alkali was the hydroxide of alkali metal or alkaline earth metal, as stated to 
the above 1 — reacting — 3-chIoro -1 and 2-propanediol — side reaction advances to a 
glycidol and a glycerol further, and the yield of epichlorohydrin falls 
[0006] 

[Means for Solving the Problem] As a result of repeating examination wholeheartedly in view of 
such a situation, the yield of this invention persons is good, and they find out the method of 
manufacturing epichlorohydrin, without moreover reducing optical purity, and complete this 
invention. 

[0007] That is, this invention is the manufacturing method of the optical-activity epichlorohydrin 
characterized by making the optical-activity epichlorohydrin which is made to react, stirring 
optical activity 2, 3-dichloro-1-propanol, and alkali solution under reduced pressure of 100 or 
less Torrs, and is generated distill out of the system of reaction. 

[0008] As alkali solution used for a reaction, the hydroxide (for example, a sodium hydroxide, a 
potassium hydroxide) of alkali metal and the carbonate (for example, a sodium carbonate, 
potassium carbonate) of alkali metal are mentioned. The hydroxide of alkali metal is [ among 
these ] desirable, and a sodium hydroxide and especially a potassium hydroxide are desirable also 
in them. 

[0009] 5 - 50% of the concentration of the alkali solution used here is desirable at weight %, and 
it is 10 - 40% more preferably. Reaction time becomes it long that it is low concentration, and it 
becomes the cause of racemization, and from 50%, viscosity rises that it is high concentration 
and stirring becomes difficult from 5%. 

[0010] Moreover, the amount of the alkali used used for a reaction has desirable 0.5 mols or 
more to optical activity 2 and one mol of 3-dichloro-1-propanol, and is 1.1-1.6 mols more 
preferably. It is reusable if a suitable solvent (for example, chloroform) extracts and recovers 2 
and 3-dichloro-1-propanol when 2 and 3~dichloro-1-propanol remains without using sufficient 
quantity of alkali to 2 and 3-dichloro-i-propanol. 

[001 1] The pressure at the time of performing this reaction is 100 or less Torrs, and is 5 - 
80Torr preferably. By the pressure higher than 100Torr(s), reaction temperature exceeds 55 
degrees C and racemization advances. 

[0012] Although direct alkali solution may be added to optical activity 2 and 3-dichloro-1- 
propanol in this invention, you may add alkali solution into the mixed liquor of optical activity 2, 
3-dichloro-1-propanol, and water. In this case, although especially the mixing ratio of 2 and 3- 
dichloro-1-propanol and water is not limited, the range of 95 - 0.1 % of the weight of water is 
desirable to 5 - 99.9 % of the weight of 2 and 3~dichloro-1-propanol. Moreover, mixed liquor with 
optical activity 2, 3-dichloro-1-propanol, or its water may be added in alkali solution, and the 
dropping reaction of both may be carried out simultaneously. 

[0013] This reaction is usually ended in 2 - 24 hours, and the distilled optical-activity 

epichlorohydrin is refined by distillation. 

[0014] 

[Example] Hereafter, the example of reference, an example, and the example of comparison 
explain this invention concretely. Each composition-among example % is weight criteria. In 
addition, the measuring method of many physical properties of optical activity 2, 3~dichloro-1- 
propanol, and optical-activity epichlorohydrin is as follows. 

(1) It measured with the DIP-360 type polarimeter made from angle-of-rotation day duty light 

(2) The surface ratio of an optical-purity gas chromatogram determined. 

gas-chromatograph: — Shimadzu gas-chromatograph GC-14A column: — length [ of 30m ], and 
bore capillary-column [ of 0.25mm ] chiral phase:Cobalt(II)-bis- [(1R )-3-(heptafluorobutyryl) 
camphorate] in SE-54 data-processor: — the surface ratio of the degree gas chromatogram of 
Shimadzu chromatography pack C~R5A(3) chemical pure determined 

gas-chromatograph: — Shimadzu gas-chromatograph GC-9A column: — a length of 2m, and 
bore glass-column bulking agent [ of 3mm ]:Uniport HP — PEG-20M — 5wt(s)% — supported 



thing data-processor — Shimadzu chromatography pack C-R5A [0015] The bacteria belonging 
to Pseudomonas which have R-(+)~2 and 3-dichIoro-1-propanol utilization ability according to 
the method of a publication in manufacture JP,61-132196,A of example of reference 1(S)-(-)-2 
and 3-dichloro-1-propanol are used. (S)-(-)-2 of the 98.2% or more of the degrees of chemical 
pure and 3-dichloro-1-propanoi were manufactured more than 99% [ of optical purity ] e.e. 
[0016] The bacteria belonging to Alcaligenes which have S-(-)-2 and 3-dichloro-1-propanol 
utilization ability according to the method of a publication in manufacture JP.3-1801 96,A of 
example of reference 2(R)-(+)-2 and 3-dichloro-1-propanol are used. (R)-(+)~2 of the 98.2% or 
more of the degrees of chemical pure and 3-dichloro-1-propanol were manufactured more than 
99% [ of optical purity ] e.e. 

[0017] (S)-(-)-2 and 3-dichloro-1-propanol (more than 99.9% [ of optical purity ] e.e.) 200g (1.55 
mols) obtained in the example 1 of manufacture reference of example 1-1(R)-(-)-epichlorohydrin 
was put into the three necked flask with a capacity of 500ml. This three necked flask was 
equipped with the moisture fixed quantity receiver (10ml of graduation containers) connected 
with a Dimroth condenser, the tap funnel with a capacity of 300ml, the thermometer, and the 
magnetic stirrer stirring child. 224g (2.02 mols) of sodium-hydroxide solution was put into the tap 
funnel 36%. Dimroth was made to send and circulate through the 0-degree C coolant. It stirred 
heating by water bath (water temperature of 50 degrees C), and sodium-hydroxide solution was 
dropped in 150 minutes 36% after pressure regulation so that internal pressure might serve as 
40Torr(s) with an aspirator. In the meantime, azeotropy of the generated epichlorohydrin was 
carried out to water, it collected in the moisture fixed quantity receiver, and was sampled for 
every constant rate. Reaction temperature is before and after 40 degrees C, and unusual 
generation of heat etc. was not observed. After the dropping end continued stirring for 60 more 
minutes. The degree of chemical pure of the sampled epichlorohydrin was 93% in 126g. 
Otherwise, 2 and 3-dichloro-1-propanol was detected for the glycidol 6% 1%. This crude object 
was refined by vacuum distillation, and (R)-(-)-epichlorohydrin 1 1 0g of the 99.2% of the degrees 
of chemical pure and 99.6% [ of optical purity ] e.e. was obtained. Yield was as good as 77%. In 
addition, specific rotation of this (R)-(-)-epichlorohydrin was [alpha] D 22-35.8 degree (c= 1, 
methanol). 

[0018] (S)-(-)-2 and 3-dichloro-1-propanol (more than 99.9% [ of optical purity ] e.e.) 13.11kg 
(101.6 mols) obtained in the example 1 of manufacture reference of example 1~2(R)-(-)- 
epichlorohydrin was put into the four-lot flask with an equipped with the stirring rod and the wing 
capacity of 30I. This four-lot flask was equipped with the moisture fixed quantity receiver (500ml 
of graduation containers), the tap funnel with a capacity of 25!., and thermometer which are 
connected with a Dimroth condenser. 14.7kg (132.3 mols) of sodium-hydroxide solution was put 
into the tap funnel 36%. Dimroth was made to send and circulate through the 0-degree C 
coolant. It stirred heating by water bath (water temperature of 50 degrees C), and sodium- 
hydroxide solution was dropped 36% in 7 hours after pressure regulation so that internal pressure 
might serve as 20Torr(s) with a vacuum pump. In the meantime, azeotropy of the generated 
epichlorohydrin was carried out to water, it collected in the moisture fixed quantity receiver, and 
was sampled for every constant rate. Reaction temperature is before and after 27 degrees C, 
and unusual generation of heat etc. was not observed. After the dropping end continued stirring 
for 60 more minutes. The degree of chemical pure of the sampled epichlorohydrin was 93% in 
8.57kg. Otherwise, 2 and 3-dichloro-1-propanol was detected for the glycidol 5% 1%. This crude 
object was refined by vacuum distillation, and (R)-(-)-epichlorohydrin 7.78kg of the 99.3% of the 
degrees of chemical pure and 99.5% [ of optical purity ] e.e. was obtained. Yield was as good as 
83%. In addition, specific rotation of this (R)-(-)-epichlorohydrin was [alpha] D 22-35.8 degree 
(c= 1, methanol). 

[0019] 475g (2.03 mols) of 24% potassium-hydroxide solution of manufactures of example 1-3 
(R)-(-)-epichlorohydrin was put into the four-lot flask with an equipped with the stirring rod and 
the wing capacity of 500ml. This four-lot flask was equipped with the moisture fixed quantity 
receiver (10ml of graduation containers), the tap funnel with a capacity of 25I., and thermometer 
which are connected with a Dimroth condenser. (S)-(-)-2 and 3-dichloro-1-propanol (more than 
99.9% [ of optical purity ] e.e.) 200g (1.55 mols) obtained in the example 1 of reference was put 



into the tap funnel. Dimroth was made to send and circulate through the 0-degree C coolant It 
stirred heating by water bath (water temperature of 50 degrees C), and (S)-(-)-2 and 3- 
dichloro-1-propanol was dropped in 2 hours after pressure regulation so that internal pressure 
might serve as 25Torr(s) with an aspirator. In the meantime, azeotropy of the generated 
epichlorohydrin was carried out to water, it collected in the moisture Fixed quantity receiver, and 
was sampled for every constant rate. Reaction temperature is before and after 29 degrees C, 
and unusual generation of heat etc. was not observed. After the dropping end continued stirring 
for 30 more minutes. The degree of chemical pure of the sampled epichlorohydrin was 96% in 
125g. Otherwise, 2 and 3-dichloro-1~propanol was detected 3%. This crude object was refined by 
vacuum distillation, and (R)-(-)-epichlorohydrin 1 1 9g of the 99.7% of the degrees of chemical 
pure and 99.4% [ of optical purity ] e.e. was obtained. Yield was as good as 83%. In addition, 
specific rotation of this (R)-(-)-epichlorohydrin was [alpha] D 22-35.7 degree (c= 1.0, methanol). 
[0020] (S)-(-)-2 and 3-dichloro-1-propanol (optical-purity 99.3%e.e.) 182.5g (1.41 mols) obtained 
in the example 1 of manufacture reference of example 1-4(R)-(-)-epichlorohydrin and 17.5g of 
water were mixed (the mixing ratio of 2 and 3-dichloro-1-propanol a rate 91.3%), and it put into 
the three necked flask of capacity 1 1. This three necked flask was equipped with the moisture 
fixed quantity receiver (10ml of graduation containers) connected with a Dimroth condenser, the 
tap funnel with a capacity of 500ml, the thermometer, and the magnetic stirrer stirring child. 
263g (1.97 mols) of sodium-hydroxide solution was put into the tap funnel 30%. Dimroth was 
made to send and circulate through the 0-degree C coolant It stirred heating by water bath 
(water temperature of 50 degrees C), and sodium-hydroxide solution was dropped 30% in 2 hours 
after pressure regulation so that internal pressure might serve as 30Torr(s) with an aspirator. In 
the meantime, azeotropy of the generated epichlorohydrin was carried out to water, it collected 
in the moisture fixed quantity receiver, and was sampled for every constant rate. Reaction 
temperature is before and after 35 degrees C, and unusual generation of heat etc. was not 
observed. After the dropping end continued stirring for 60 more minutes. The degree of chemical 
pure of the sampled epichlorohydrin was 92% in 105.2g. Otherwise, 2 and 3-dichloro-1-propanol 
was detected for the glycidol 6% 1%. This crude object was refined by vacuum distillation, and 
(R)-(-)-epichlorohydrin 100.6g of the 99.1% of the degrees of chemical pure and 98.7% [ of 
optical purity ] e.e. was obtained. Yield was as good as 77%. In addition, specific rotation of this 
(R)-(-)-epichlorohydrin was [alpha] D 22-35.5 degree (c= 1, methanol). 

[0021] (R)-(+)-2 and 3-dichloro-1-propano! (optical-purity 99.1%e.e.) 200g (1.55 mols) obtained 
in the example 2 of manufacture reference of example 2-1 (S)-(+)-epichlorohydrin was put into 
the three necked flask with a capacity of 500ml. This three necked flask was equipped with the 
moisture fixed quantity receiver (10ml of graduation containers) connected with a Dimroth 
condenser, the tap funnel with a capacity of 300ml, the thermometer, and the magnetic stirrer 
stirring child. 377g (2.02 mols) of potassium-hydroxide solution was put into the tap funnel 30%. 
Dimroth was made to send and circulate through the 0-degree C coolant It stirred heating by 
water bath (water temperature of 50 degrees C), and potassium-hydroxide solution was dropped 
in 180 minutes 30% after pressure regulation so that internal pressure might serve as 100Torr(s) 
with an aspirator. In the meantime, azeotropy of the generated epichlorohydrin was carried out to 
water, it collected in the moisture fixed quantity receiver, and was sampled for every constant 
rate. Reaction temperature is before and after 54 degrees C, and unusual generation of heat etc. 
was not observed. After the dropping end continued stirring for 60 more minutes. The degree of 
chemical pure of the sampled epichlorohydrin was 91% in 140g. Otherwise, 2 and 3-dichloro-1- 
propanol was detected for the glycidol 7% 1%. This crude object was refined by vacuum 
distillation, and (S)-(+)-epichlorohydrin 115g of the 99.0% of the degrees of chemical pure and 
97.4% [ of optical purity ] e.e. was obtained. Although yield was as good as 80%, optical purity fell 
a little. In addition, specific rotation of this (S)-(+)-epichlorohydrin was [alpha] D 22+35.5 degree 
(c= 1, methanol). 

[0022] (R)-(+)-2 and 3-dichloro-1-propanol (optical-purity 99.1 %e.e.) 84.5g (0.66 mots) obtained 
in the example 2 of manufacture reference of example 2-2(S)-(+)-epichlorohydrin and 925g of 
water were mixed (the mixing ratio of 2 and 3-dichloro-1-propanol a rate 8.4%), and it put into 
the three necked flask with a capacity of 2000ml. This three necked flask was equipped with the 



moisture fixed quantity receiver (10ml of graduation containers) connected with a Dimroth 
condenser, the tap funnel with a capacity of 300ml, the thermometer, and the magnetic stirrer 
stirring child. 70.3g (0.84 mols) of sodium-hydroxide solution was put into the tap funnel 48%. 
Dimroth was made to send and circulate through the 0-degree C coolant It stirred heating by 
water bath (water temperature of 50 degrees C), and sodium-hydroxide solution was dropped in 
90 minutes 48% after pressure regulation so that internal pressure might serve as 50Torr(s) with 
an aspirator. In the meantime, azeotropy of the generated epichlorohydrin was carried out to 
water, it collected in the moisture fixed quantity receiver, and was sampled for every constant 
rate. Reaction temperature is before and after 37 degrees C, and unusual generation of heat etc. 
was not observed. After the dropping end continued stirring for 60 more minutes. The degree of 
chemical pure of the sampled epichlorohydrin was 88% in 64.2g. Otherwise, 2 and 3-dichloro-1- 
propanol was detected for the glycidol 9% 2%. This crude object was refined by vacuum 
distillation, and (S)-(+)-epichlorohydrin 53. 6g of the 99.1% of the degrees of chemical pure and 
98.2% [ of optical purity ] e.e. was obtained. Yield was as good as 88%. In addition, specific 
rotation of this (S)-(+)-epichlorohydrin was [alpha] D 22+35.8 degree (c= 1, methanol). 
[0023] 100g of water was put into the four-lot flask with a manufacture capacity [ of example 2- 
3(S)-(+)-epichlorohydrin ] of 500ml. This four-lot flask was equipped with two pieces, the 
thermometer, and the magnetic stirrer stirring child for the moisture fixed quantity receiver 
(10ml of graduation containers) and the tap funnel with a capacity of 300ml which are connected 
with a Dimroth condenser. 224g (2.02 mols) of sodium-hydroxide solution was put into the tap 
funnel 36% with (R)-(+)-2 and 3-dichloro-1-propanol (optical-purity 99.8%e.e.) 200g (1.55 mols) 
obtained in the example 2 of reference, respectively. Dimroth was made to send and circulate 
through the 0-degree C coolant. It stirred heating by water bath (water temperature of 50 
degrees C), and 36% sodium-hydroxide solution and (R)-(+)-2 and 3-dichloro-1-propanol were 
simultaneously dropped over 2 hours after pressure regulation at same rate so that internal 
pressure might serve as 28Torr(s) with an aspirator. In the meantime, azeotropy of the generated 
epichlorohydrin was carried out to water, it collected in the moisture fixed quantity receiver, and 
was sampled for every constant rate. Reaction temperature is before and after 31 degrees C, 
and unusual generation of heat etc. was not observed. After the dropping end continued stirring 
for 30 more minutes. The degree of chemical pure of the sampled epichlorohydrin was 95% in 
135g. Otherwise, 2 and 3-dichloro-1-propanol was detected 4%. This crude object was refined by 
vacuum distillation, and (S)-(+)-epichlorohydrin 130g of the 99.6% of the degrees of chemical 
pure and 99:2% [ of optical purity ] e.e. was obtained. Yield was as good as 91%. In addition, 
specific rotation of this (S)-(+)-epichlorohydrin was [alpha] D 22+36.3 degree (c= 1, methanol). 
[0024] (R)-(+)-2 and 3-dichloro-1-propanol (optical-purity 99.5%e.e.) 10.9kg (84.5 mols) obtained 
in the example 2 of manufacture reference of example 2-4(S)-(+)-epichlorohydrin, and 1.5kg of 
water. It mixed (the mixing ratio of 2 and 3-dichloro-1-propanol a rate 87.9%), and put into the 
four-lot flask of the capacity 301 equipped with the stirring rod and the wing. This four-lot flask 
was equipped with the moisture fixed quantity receiver (500ml of graduation containers), the tap 
funnel with a capacity of 25I., and thermometer which are connected with a Dimroth condenser. 
12.2kg (109.8 mols) of sodium-hydroxide solution was put into the tap funnel 36%. Dimroth was 
made to send and circulate through the 0-degree C coolant. It stirred heating by water bath 
(water temperature of 50 degrees C), and sodium-hydroxide solution was dropped 36% in 8 hours 
after pressure regulation so that internal pressure might serve as 17Torr(s) with a vacuum pump, 
[n the meantime, azeotropy of the generated epichlorohydrin was carried out to water, it 
collected in the moisture fixed quantity receiver, and was sampled for every constant rate. 
Reaction temperature is before and after 25 degrees C, and unusual generation of heat etc. was 
not observed. After the dropping end continued stirring for 30 more minutes. The degree of 
chemical pure of the sampled epichlorohydrin was 92% in 6.62kg. Otherwise, 2 and 3-dichloro-1- 
propanol was detected for the glycidol 7% 1%. This crude object was refined by vacuum 
distillation, and (S)-(+)-epichlorohydrin 6.35kg of the 99.3% of the degrees of chemical pure and 
98.9% [ of optical purity ] e.e. was obtained. Yield was as good as 81%. In addition, specific 
rotation of this (S)-(+)-epichlorohydrin was [alpha] D 22+36.2 degree (c= 1, methanol). 
[0025] (S)-(-)-2 and 3-dichloro-1-propanol (optical-purity 99.5%e.e.) 14.55kg (112.8 mols) 



obtained in the example 1 of manufacture reference of comparison train 1(R)-(-)-epichlorohydrin 
was put into the four-lot flask of the capacity 301 equipped with the stirring rod and the wing. 
This four-lot flask was equipped with the 25I. tap funnel, the thermometer, and the magnetic 
stirrer stirring child. 16.3kg (146.7 mols) of sodium-hydroxide solution was put into the tap funnel 
36%. It stirred taking care that inside ** does not exceed 25 degrees C in a water bath (water 
temperature of 20 degrees C), and sodium-hydroxide solution was dropped 36% under 
atmospheric pressure in 5 hours. Reaction temperature is 20-25 degrees C, and unusual 
generation of heat etc. was not observed. After the dropping end continued stirring for 60 more 
minutes. The sodium chloride which deposited was filtered and removed, filtrate was separated, 
and the 6.44kg organic layer was obtained. Epichlorohydrin was contained in this organic layer 
73%. It was set to 5.20kg, when this organic layer was filtered by 0.6kg of magnesium sulfate and 
after dryness and magnesium sulfate were removed. It refined by vacuum distillation and (R)-(-)- 
epichlorohydrin 3.47kg of the 99.7% of the degrees of chemical pure and 98.2% [ of optical purity ] 
e.e. was obtained. Yield was very as bad as 33%. In addition, specific rotation of this.(R)-(-)- 
epichlorohydrin was [alpha] D 22-35.3 degree (c= 1, methanol). 

!0026] The result of ah example and the example of comparison is summarized in Table 1. 
;0027] 

[Table 1] . 
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NaOH 
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>99.9 
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NaOH 


99.3 


98.7 


77 
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NaOH 


99.1 


98.2 


88 
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28 
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NaOH 


99.8 


99.2 


91 
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17 


25 


NaOH 


99.5 


98.9 


81 




760 


25 


NaOH 


99.5 


98.2 


33 



[0028] 

[Effect of the Invention] Since optical-activity epichlorohydrin is taken out out of a system 
according to this invention at the same time it generates it as shown in the above example and 
the example of comparison, the side reaction by racemization by the chloride ion or alkali does 
not occur, but, of course, the process according to ** of the salt to generate becomes 
unnecessary [ a dryness process ], and the optical-activity epichlorohydrin of a high grade can 
be manufactured only by refining by distillation. That is, it is high yield about optical-activity 
epichlorohydrin, and since it becomes possible to manufacture on a big scale, without spoiling 
optical purity, manufacture of many optical-activity drugs can be supplied in large quantities. 



[Translation done.] 



